Fortyeight pigs of three known stress susceptibility classes were injected daily with porcine somatotropin (pST; 4 mg/d) or a placebo. Each pig was injected in the neck once daily until taken off test, starting when the pigs weighed 59 kg. The pST treatment was terminated at weekly intervals when individual pigs reached 109 kg, but animals continued to be fed for six additional days to allow for required withdrawal time. The effect of pST and stress classification on the sensory, physical, and chemical characteristics of pork chops was observed. Also, the effect of two end-point temperatures (71 and 77'C) on the sensory attributes was observed. The pST treatment of animals resulted in a small but significant decrease in panel scores for tenderness, juiciness, and flavor. Stress susceptibility class, however, decreased panel scores for tenderness only. The pST treatment reduced intramuscular fat and increased moisture in the longissimus muscle, but stress susceptibility class had no effect on proximate composition. The pST treatment and stress susceptibility decreased and increased Hunter L values of chops, respectively, indicating darker and lighter colors, respectively. Furthermore, a greater end-point temperature reduced sensory scores for tenderness and juiciness. These results suggest that pST treatment does not cause an increased incidence of pale, soft, exudative muscle. Also, the use of a lower temperature of end-point doneness (71°C) should be implemented to optimize palatability of broiled pork chops regardless of pST treatment.
growth rate and feed efficiency and to reduce carcass fat. mung et al. (1985) , for example, observed a decrease in fat and an increase in protein of carcasses of pigs that had received pST. Few researchers, however, have investigated the sensory attributes of pork chops (longissimus muscle) from pigs administered pST during growth and development. A major question to be answered concerns the effect of pST treatment on the palatability and processing properties of meat and meat products. Also, the effect of pST on stress-susceptible swine needs to be explored. Some researchers have reported an increase in pale, soft, exudative (PSE) pork with the daily administration of pST at a IeveI of 100 pg/kg to pigs that were slaughtered at light weighs (90 kg; Solomon et al., 1989 Solomon et al., , 1990 .
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Unfortunately, PSE muscle is usually associated with stress-susceptible animals (Tope1 et al., 1975; Cheah et al., 1984) . Therefore, the effect of pST on stress-susceptible animals should be explored. Another area requiring investigation is the effect of end-point temperature on the palatability of chops from pSTtreated and stress-susceptible swine. This study had two objectives. One was to determine the effect of pST administration and stress susceptibility (PSE) on the palatability, proximate composition, and lean color of pork loin chops. The other was to determine the effects of final end-point temperature of cooking on the palatability of loin chops from animals of three stress classifications treated with pST.
Materials and Methods
Fortyeight Yorkshirecross pigs (24 barrows, 24 gilts) were allocated to six treatment groups consisting of eight animals (four barrows, four gilts) based on stress classification and porcine somatotropin4 (4 mg/d) or placebo administration. The research trial consisted of two replicates based on availability of animals of the different stress classification genotypes within each litter. When possible, littermates were assigned to each treatment Combination. Stress susceptability class assignment was determined by halothane screening (Christian, 1974) . creatine phosphokinase (Allen and Patterson, 1971) , and blood typing (Rasmusen and Christian, 1976) . The stress susceptibility classifications were as follows: stress negative, stress carrier, and stress positive. Each pig was injected in the neck once daily until taken off test, starting at a weight of 59 kg. The pST treatment was terminated at weekly intervals as individual pigs reached 109 kg, but animals continued to be fed for six additional days to allow for FDA-required withdrawal time. AU the stress-positive animals had a 45-min pH of < 6.0, whereas the stressnegative and carrier pigs had 45-min pHs of > 6.0. After a 24-h postmortem chill (4 "0, primal loins samples were obtained from one side, vacuum-packaged, and frozen at -29°C.
Sensory Evaluation of Loin Chops. The sensory panel consisted of 13 trained panelists. Panelists were trained to evaluate the sensory attributes of broiled chops for initial juiciness, sustained juiciness, initial tenderness, sustained tenderness, and cooked pork flavor (AMSA, 1978; Prusa et al., 1990) . Training consisted of presenting the panelists with samples of known juiciness, tenderness, and flavor. Triangle tests were used also to assess the ability of panelists to determine differences in juiciness, tenderness, and flavor.
Pork chops (1.91 cm) were cut from the frozen loin, thawed for 24 h at 2 'C, and cooked on broiler pans 10 cm from the heat source on an electric broiler (204°C) and turned half-way (35 or 38'C internal temperature) through cooking. The end-point temperatures of doneness used were 71 and 77'C. To achieve these end-point temperatures, chops were removed from the broiler when the internal temperature had reached 68 and 74'C, respectively, as determined by thermometers inserted into the center of each chop. Cooked chops were sectioned into 1.27-cm cubes immediately after cooking and these cubes were placed in preheated, individually coded glass jars (44 ml). Panelists were seated in individual booths illuminated with red lights and had room-temperature water for clearing the palate between samples. The scores of each panelist were used for statistical analysis.
Four chops from each treatment combination were cooked for the determination of percentage of cooking loss. Two chops were broiled to 71'C and two were broiled to 77°C.
Proximate Analysis. Chops (1.91 cm) from approximately the 10 to 12th rib section were minced in a Cuisinartm food process& for 1 min, and the mince was transferred to Whirl Pakm bags6 and frozen. The homogenated muscle samples were thawed and subsequently used for proximate analysis. Moisture, fat, and protein content of the loin chops were determined in triplicate using AOAC (1984) p edures .
Color Measurements. Color measurements for uncooked loin chops were made by using a Hunter Labscanm7 equipped with a fluorescent flavor.
light source and a 1.27-cm aperture opening. Measurements (L, a, b) were made on samples overwrapped with polyvinylchloride wrap. The mean of three measurements was used for statistical analysis. Statistics. The design of this study was a 2 x 3 factorial, two levels of pST treatment and three levels of stress susceptibility. But, to include the two end-point temperatures, a splitplot analysis was also used for senmy and cook yields of loin chop. Significance of the main effects of stress susceptibility class and pST treatment and the interaction between these two main effects were tested against the individual animal variation within the stress susceptibility class by pST treatment combinations of the sensory and cook yield data. Endpoint temperature effects and interactions of these effects were tested against the individual animal variation within the stress susceptibility class by pST treatment by end-point temperature effects. Sex condition was tested and had no significant effect on any of the measures; therefore, data were pooled acrossed sexes and analyzed as described. Analysis of all data was performed using the GLM procedure of SAS (1 985a,b).
Results and Dlscusslon
Chops from pigs injected daily with 4 mg of pST received significantly lower scores for initial tenderness, initial juiciness, sustained juiciness, and flavor than placebo (control) chops (Table 1) . The decreased initial tenderness suggests an increase in myofibrillar toughness in contrast to sustained tenderness, which represents connective tissue toughness (Szczesniak, 1986) . In a study similar to the one reported herein, pork chops from pSTtreated animals (4 mdd) showed no significant difference in juiciness, tenderness or flavor; however, chops from treated animals were scored lower than chops from control animals (Prusa et al., 1989 ). Novakofski and coworkers (1988) and Kanis et al, (1988) found no changes in sensory characteristics of pork chops between pST-treated and control animals. In this study, there was no interaction between pST treatment and stress susceptibility class, nor was there an interaction between pST and end-point temperature. The positive stress classification decreased (P < .05) initial tenderness and sustained tenderness but had no effect on initial juiciness, sustained juiciness, or flavor (Table 1) . These findings do not agree with results reported by Andersen and colleagues (1975) in which they found no differences between normal chops and PSE chops for tenderness, juiciness, or flavor. The greater end-point temperature (77°C) significantly decreased all sensory attributes except flavor (Table l) , which was unaffected by endpoint temperature. Heymann and co-workers (1990), however, saw an increase in pork flavor when roasts were cooked to a higher end-point temperature (65.6 vs 82.2'C). They also observed a decrease in juiciness when cooking to the higher end-point temperature, but tenderness scores were not different for the four end-point temperatures observed. They concluded from their data that the optimum end-point temperature was between 71.1 and 76'C. The results reported herein also indicate that a lower temperature of end-point doneness ET AL.
should be suggested to obtain the highest palatability of pork chops.
The pST treatment did not significantly affect the proximate protein content ( Table 2) of raw pork chops. Fat content was, however, significantly decreased by pST treatment and moisture content was significantly increased ( Table 2 ). The reduced fat content could partially explain the lowered juiciness of loin chops observed with pST treatment of pigs. Others have reported decreased lipid and increased moisture in meat from pST-treated pigs (Etherton et al., 1986; Prusa et al., 1989) . The effect of the interaction of pST treatment and stress susceptibility class was not significant for moisture and protein content. An interaction between pST treatment and stress susceptibility was observed for fat, and, as expected, classifications with greater intramuscular fat contents showed a greater reduction of fat due to pST treatment than classifications with less intramuscular fat (Table 3) .
Hunter L values of raw pork chops from animals treated with pST were significantly lower than values of chops from control animals ( Table 4) across stress classification. This means that the lean color of the chops from pST-treated animals was darker than that of control chops. No effect, however, was observed for Hunter a and b values (Table 4) , indicating no difference in the redness and blueness, respectively. Also, no significant interaction between stress classification and pST treatment was observed. Stress classification significantly afFected Hunter L values but had no effect on Hunter a and b values ( Table  4) . That is, chops from stress-positive animals had higher (P < .OS) Hunter L values than chops from either stress-negative or carrier animals, across the pST treatment. This means that the lean color of chops from the stress- positive animals was lighter than that of the chops from either stress-negative or stresscarrier animals. Ewan et al. (1979) and Swatland (1986) also observed increased reflectance values from PSE chops. No lean color differences in our study were observed between the chops from negative or carrier animals.
Cooking yields of loin chops were not significantly affected by stress classification or pST treatment when averaged across the different cooking conditions. Merkel (1971) , however, observed increased cooking losses from roasts that exhibited the PSE condition. Furthermore, cooking to the higher (77'C) endpoint temperature lowered (P < .05) Cooking yields for pork chops (Table 5) .
In summary, broiled pork chops from pSTtreated pigs had reduced sensory values for initial tenderness, initial and sustained juiciness, and flavor. Chops from stress-positive animals had reduced initial and sustained tenderness values. Although pST reduced palatability attributes, the differences were small. There was no interaction between pST treatment and stress susceptibility of pigs for any of the measurements. These results suggest that pST treatment did not cause an increased incidence of PSE or similar muscle anomalies in stress-susceptible animals. Pork chops broiled to an internal end-point of 71'C had greater initial and sustained tenderness and initial and sustained juiciness values than chops broiled to the end-point of 77'C. These results suggest that a lower temperature of end-point doneness (71'0 would improve palatability of broiled pork chops regardless of pST administration.
implications
The use of somatotropin can lead to the production of leaner, more muscular animals at heavier slaughter weights, but the questions of its effect on stress-susceptible pigs and on the palatability of chops are unanswered. Our results indicated no increase in pale, soft, exudative pork with the use of somatotropin. Pork chops, however, from stress-susceptible pigs and animals treated with somatotropin had significantly lower sensory values than pork chops from controls. Furthermore, broiling pork chops to 71'C rather than 77'C internal temperature of doneness, regardless of somatotropin treatment or stress classification, resulted in a more tender and juicy product. 
